Partition of DDT in synthetic and native membranes.
Partition of DDT (2,2-bis(p-chlorophenyl)-1,1,1-trichloroethane) was determined in artificial and native membranes. Partition in egg phosphatidylcholine of about 260 000 is independent of temperature over the range from 10 to 40 degrees C, in which the lipid is in the liquid-crystalline state. Incorporation of 50 mol% cholesterol decreases DDT partition to about 120 000. First-order phase transitions of dimyristoyl-, dipalmitoyl- and distearoylphosphatidylcholines (DMPC, DPPC and DSPC) are accompanied by a sharp increase in DDT partitioning. Partition decreases symmetrically in the temperature ranges to both sides of the phase transition. The insecticide is preferentially accommodated in bilayers of short-aliphatic-chain lipids, since the partitions were 336 000, 180 000 and 88 000 in DMPC, DPPC and DSPC, respectively, at temperatures 10 Cdeg below the midpoint of their transitions. Partition values in native membranes decrease sequentially as follows: sarcoplasmic reticulum, mitochondria, myelin, brain microsomes and erythrocytes. This sequence is similar to that observed in related liposomes of total extracted lipids, although the absolute partitions showed decreased values. Partition of DDT in native membranes exhibits a negative temperature coefficient not apparent in related lipid dispersions. The effect of intrinsic membrane cholesterol on partition of DDT was also investigated.